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i ] T KUXmatftSltbftfcfifStf^X.t 
fcfft-f £^#^±1::, WC7 Kuxmat US-fa* 

gfeH^A icjG o r isit &*ifeafta>&vitwta** sai 

±i5j&m$ti#mfi8S : tcD^H^ro«ji;iii*#ttSx n, y 
ni4, -^^^^^(piicaaMic^tiiL-c^-sj&m 

111**8 x" nfc.fctfxn, ynWtfy' nfrbttj£ 
[ffijgg 2 ] ±1B&»HtttVa x n fc «fcUf y n 14, A 

5tt4£*-f sma-efcy, ttfttt&vax' n 

14, n CDJI<t;£|S]l~ x ' n, xn, yn, 

y' n t L ( It y ' n, yn, xn, x' n (hI4Ee1$£ 
ft) <OJ«l=E5iJ*tLri^Ci:*4*«t-r4HI*«l * 
fc I4!f tun 2 icKKo) ?5 X-7 t-* -f x ? u -r / <*;u„ 

4 ] IgftClBg L, ±IE&Wt&«a x n t y 

-f 5 iCfct^T, ±SS»a$fJ#«® x ' niy' n (= 
(4^7-f 5 >y/^UX3fet;iC>H^^^X$SlHll4ttf&L 
fcl*Ci£1*«i-r*fll#*l fcl»*L»#Jji3 0Hvr*i 

[it^iS5] ±te&mftftma x • nh' nici4>H 

<;UX < L ft ^ C t £ ttft t -T 4 Ic 
iet£ 0 ? 7 XT =F -r X ^ b -Y i \ 1- ) U 0 
[M*JS6] a»<7)-y-^7-f— ;uK(=J:y«***.-& 

t y ' nlC^^'T S>y/^UX^"l -3CD+l-^^-<— ;UK 

[If*ii7] ttfto-y-^7-f-;uKi=<i:y«rit**t* 

y' nlC^'T 5>'7/^l>X££<tW&Lftl\y-1'>:7 
U-A£BK£ LfcCl t * -511*11 4 *fcl4»* 

II 5 ICf5tEC7)^7XTT : -T X^H'/U^Uo 

SHittli x n - y n IW*£ lfCtt**fKV x ' n , 
y ' nl*tt*|::#toL£l*Ci 4 

9 ] ±IEtt««H**S*t X n , Y n £&af 
<t f -5 If *5 1 ft LSf *« 8 (Dl^f ;h.AM-fSIK<D'^T7 



[»*IH 0] j£*»#*n<©iiifc5l»ll=, K^SJI 

x' n, xn, yn, y' n (DBIlcafcA/T'l^&jtS&i 
y' n, yn, xn, x' n (Dltlctfi A,-Cl^-5*g$ig<!: 

4 ft Lifers 9 GH^f ftAMcfgtStf):^ X7f-fX7" 

y • ntf>'>ft< t t-*(D«t«ltW«a***LX^* 

X7f <X^l/-f/^«ik 
[0001] 

IftWOmt £ftffi#If] CCDflMI4, **®S(7)ie3t 

X V -r -f X ^ b -f / * * V U c M T t <D T* -5 „ 
[0 0 0 2] 

[ft&CDftffi] 03 14, ^SEC0®«jmS^ : 7XTT : -fX 

**7X1±[CI4, X h- 7 -< ZJft(»Wm&W& X n , Y 
r\m%f$.Z*XX^i>o ftfo\ ST-14 ■ • - Xn, Yn, 
Xn + 1, Yn + 1 ■ • ■ (DIIlcJi5tWf#®H£fe5iJ L 
Tl , "5>7b < , ■ ; - Yn, Xn, Yn + 1, Xn + 1 • • 
• (7))liirl55U LT t«H6l*BI tTftS. ficmiftJtmax 
n, Ynl4, t tl^X h^-f ^ttCDigB^tta2 fcctl>'ig 

w«a 2 «a 3 abatis* 

^.TL^-5 < , *fc, ttVlt^VaXn. Y n 14, 8MtfM 

4T'at3*tTfcy, IS«t*:@4±l-l4ffiimc7)* V— Kt 

[0 0 0 3] * V- K8S5±|CI4, tk'tttftlfXn, 

7A<E(tt>+fCfcy, RSlf 7<7)rBllcl4»«ffirBT6 

+ 1- It -Sfgatfll* ^ JMtRt" ^>tzSb<D7 K UX ma 8 A< 
m&7 kW-irlzWM-^tiT^&o ftfc, »m^ra16l4N 
e t X e<Djfid**X-C»fc$*l-CL^4. $t>lc, PSII7 
fccfclXT KbXtta 8 <Dfi?®^{RiJ(Diiaicl4, ^3fei* 
9R (*). 9G (»). 9B (#) A<C0IIIS$^yS 
5lciSltb^TLN^„ ftfc, H^l^fcL^T, Piil7 
n&XS-T KbXSa 8 (D±EICI4, ^ffi* ,; 7X1 0*<1S 
(t^>^^TL^'5)„ 
[0 0 0 4] Z(7)<fc9l-, teHJt^ttaX n, YnlC^ 
o T n * g <D jt*»A<«fi6* *IT S3 y , tt«^M 6 + |C 
1 1 -5 jt 1 7 K U X ia 8 (D Sis #5 -5 <t C 5 *« 

temro^^-r-ssfm-tr^.tft^o sn*>, ^xvfa 

*gi£<tftoTl^6„ 
[0 0 0 5] IH4I4, ffi*ff)^7X7f-f^^l^'f'^ 
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fcl^T, fill 7; 7K^|«8, £;fctt9R, 9G> 
mt Lt4 0'f>fVGAM?©7'7X7f-(' 
T'fe-So H4ir^-rJ:5l-n^:Sro^S^I*->tt(Dj&m 

[0006] c<D«ro^7X7f^x^i/'f/< 

A) 4—)l> K (fM SF-S8SF) 

^CDJWFbI (I) . f 2 ?^-f 5>^0»Fb1 (II) . $S 

i@;I*(DWFb1 (ill) . <#^MM (iv) . SfcHiiift 

OTHHFbI (V) A^JjEyStoTl^-So 

[0007] i^-f*uD+>-:?'?-f — ;u Kt I ~\V<DMffilt 

mLi^tK tiLWtmoma (v> uiHL-cii-*?:?*- 

juK*i=5>$ttttA<fcy. m <n + i) ;u 

(V) 14, »Nt?7^HUK©» 
Sft*#(DfflrB (V) 0)13:13: 2 tei&oTl^ (Nl*i8* 
IS) o #^^7^-^Kfl)f^»l (IV) Icfcl* 
T« T KUX®&8lc/^xtt<D!BE*<fflAQ*Jh.'&C4: 

ic<fcya*?*jKfc-ir;ui. ttftit&oMM (v) icepjid 

[0 0 0 8] tots ft^A-XIIM (IV) T-a#?$^.fc 
ctoT28=2 5 6 7K*0^7ti!!ii^Si|Sp-C-§--5wi:l- 

j: y 2 5 6HH£»ti**. 
[0009] meit, &y-z?z7 4— ;u Kicfct^rr Ku 

XUffi (Wig) . Sfcm*IJ#m*I X n , Y nlCEPJlQ^tl. 

an sr/fojwiw (i) . m2^7-r£>^'cDW 

Pel (II) £igT£T<&jftffi*;U-C8lf|i|f}$*6«X n - Y 

rfl«;H5&o>xiiM (iii) T?tt«n#««x n - Y n m 
[ooio] m^xm^^cDmr^ (iv) -eii&^sis 

-t;ur-x n- y nFalcDS^-jx^jfemtfie^-f %>o 

mm (V) -ettflUt&t&X n&l/Y nlcEpAD$ix-5ift 



^ii^ro«r B i (iv) T-gtR$^^j!)^ofc»®-tr;ni, st 
*ttf*<©jwiw (v) icfct\Ttiti*tt**jec*«L*. 

[001 1] co<t dfc^XTTWT.^U'f zU^ud 

fci^-c. «$&*o>fti!nfl (iv) vmfc£*it£fr^tzi&n 

■fe;u*. tt«tt^(DMM (v) ■cft«A<$e£-Lfci*fc*> 

*a*rojwni] (iv) ■eaK**ufctt*-fe;u(cjsiT-$*# 
ma (ft^sut) *#^o)fflm (iv) 

[0 0 1 2] 

£±if »*&*©jhm (iv) •couxa-t&ikft'* 

;uxa>l&£:£fl;6<)(::ig-£LT. g^Sg^^to-Sctic 

<fc*<#-5<DT-, #S;fc=i> b^X KDfiH^PSJ'iWfco 
[0 0 1 3] ±ifiLfc«lf*i'-'7->X(Cj:*Ltf "H" <7D 

(iv) iztei^x. tt*-fe;u£attL*i*ctic«j:y»* 

ziA<f#4. l^u *£&*a>xnM (iv) -eaj?* 
ti^L^SHz^ncteu^-ct. mi ^"5^ £ >^co^r B i 

(I) fc*I>*m2^7-f 5>^OX8Fb1 (II) T-^1"-5 
5>ySc«i. JS^cD^Ffl (ill) -CflS^-r^JB 

[0 0 1 4] H4lC^fJ:5l-. m 1 

^OJWIB ( I ) . S2 7"7'f5>y« (II) . ii 

m&<nmr£\ (iii) ro^jtsniiicfeits^-f s>y*« 
■v>>fi*tt«i*»«*ti*(ownfl (v) 

^^■r-5„ «(=»2^7-f 5>-?*co«8ra (ll) 

* <D»Fb1 (III) T*li#n*t#mfil X n - Y n Fb^IcEPAD 

[0 0 1 5] ZCDtz&b. fcXCD^yX^ir-f *Zf[s<< 
^;KC^3L^TIis f67t3 > h7X hli5 0 : lirl^tf) 
A<*5*JJ:-€-Slffla<II=lilB*i:ftor^fc. LA^L. 5 
0 : 1 «tl^^7t=J> h^X hX'\t. i&Vgm$mV<DU 

SI 7D ti AD ^ ^ 7 X-7 if 4 X ^ U -< / ;K7)|?^Mti7v 
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[00 1 6] itot, *f|BJJIi v $JttJ]&<J:tf8lftft 

x^f-f * ?u-r sffi-r & c t £ b n t -r *> 0 

[0 0 1 7] 

£S*|75 A I c ft o T IS 1 1 b *Lfc © ttWt^«a *t * 

ttWtftfcattw^ft^JuDflrtMifcWax n, 

Yntt, **l-t*L36a«*n>ll=*«B«II=»tlLTft«tt 
SH^MISx' nfccfeU'xn. ynfc«fctfy' nfrbtt 

[0 0 1 8] ±ISfitm*t^®Sx n33<fctf y n 

j;i>'y' nii. awwaswAsctsw&fr*. 
[ooi 9] ±E*ftMic#a**ifcttwtfc* 

Si*. j££lilS^n©ii;fr:&|S]ICx ' n % x ru yn. 
y' n t L < I* y ' n, yn» xn % x' n (nl*f=l#!$ 
ft) (DHmzEZ&lZtlTl^Zt&mkTt&o 

[0020] *t=. SttdlSU ±fBjftm*tf#®a x n 

«*-f 5>^l=fcl^T. tt«ft»««x' nty' n 1= 
l*^7-f £ >^JUXftU'IC;B£/^UX£«@l*ttii&L 

[002 1 ] £fc, ±tBtt«f£fttta x ' nty' n 1 = 

[0022] *t=. «»©-y-^7w— ^Ki=*y«fi8s 

*t -5 > -f > ? U— Atf^b&Sil^ St®Jtft®ax' n 

l:-3l^©*«ttt4Ci:««ai:t5. 

[0 0 2 3] Sfc. «»0)-9-"?-7-f— ;UK(=J:y«Jie* 
;K-5-3(Z>>-f >?U-Aro-aJlcjftS$t#m*Ix' n 
iy" nlC^^-T 5>y/<;U^**<ttfftLftL^-f > 

? u-a seat l feet 5. 

[0 0 2 4] ±ffij£*tt£W3to£*Lfcjb<e»7'K 
UT-SacHHt^r— 5* ^AA LTS^&^fTOligl-. 
±IBItJ#**«a x n - y nMfc*(fCflC**ff L\ x ' 
ru y' nttttW=#lBL*^Ct*4*«t-r*. 

[0 0 2 5] £fc. ±ffiJMMt#*a*t X n » Yn£® 

©&Efc"]©£®£$-*£l§©£#?l::;fto-C\ SfeSl-^iS 

[0 0 2 6] ±ffijt*«##n©J(6t;*fill=. * 

x' n, x ru yn. y' n ©HIICftA/T'l^^SIS <t 
y' n„ yn, xn N x' n ©MSIcftA/m^^Slii: 

[0 0 2 7] Sbt. «»»-f 4*3lE*Sia>*#-c?. x' 



[0 0 2 8] 

®T'&-So uicfc^r. fis^'^x 1 ±ici*. aa<7>flt 

*tt«lti**axn. YnA<|£lT 
fctlTl^S. *&IC. Mi^I^Xn. Y n I*. **l 
■?*l«l«fttt«a x n t x ' n . ynty' n Clj££|ft 

*ftWI=#SI Lfctt*ft»«a*j£*fMH§- n ©ait?* 
[6]T'x' n. x ru yn % y' n ©WIClHJiJ 

y" n, y ru x ru x' n ©JHIClBJlj Lt tililT 

[0 0 2 9] *t=, BH=*Jt^T, ttlttltlSxn^y 

nl*, n*g©j£Sf&£i^T'7 5 Aim©^-**:/^!?? 

•cTfflBfy-&a«k-5i=iBa*+L"cfcy. n*s© 
jfe**3^ & artt**t»*a x n t y n ©ntii-i*. 5 

0^/m©^-Vv^^PraTT)&m$ft#max' niy' n 

i*, js*tt**-r«*M*i©/<^*ai ix-fcy. * 

fc. t!ti«illfi x ' niy' nl*, igBjma 1 2 33 J: 
0fjS*tt**-f **M»©/<^«ai 3A^b«fi£$^-T 

33 y, n*B©s2^e>STiii^mai 2±©muic 

/Uifil 3*<lSltb^Xt:L^, 

[0 0 3 0] C^lb©te^$tl#ttax n. Ynl*. t^M. 
{*® 4t?a^4xT33y, ^tti*B4±ICl*M g Ofrbft 

BfiBll:SI+&*it:7Kl/Xti. Hfe©m3t<* 
l*H^L^l^ ^3b\ m*l^ieLfc^-;il*4 0-f 

[003 1 ] El 2 1*. ^©S6W0)SIJg©^fi|1 

? x ^ -f ^. y u w / < * ;u * u ft $ # -s re i = # m a i c eh 

-So *fc. ®S©7-r— ;u K^-fij7JiEI*^*©^7X-7 

T'-CX^U-l'/U^U.klHlttr'fc-S (l2 5#flB) „ *f3b\ 
IH'2ICjp^-J;?lc, T 7 K l/XfS 8 ^(D/^l/XlEroA 
73©*>— !*&*©*© (i6#I) t0-tU 
*J(®$f t#tta x n , y n~»<D'<)\,AWB.(DXt>(Di'—'T 

t© (@6#.i) tpl-t LTH*. -75, ficas»^m 

ax" n. y' nlC^LTI*«cmi|fftmax n, yni 

■So 

[0 0 3 2] ^|CC©^BJ©HiS©ff$^1 IC^^^^X 



It 

I 
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■7-r-r x^u-f /^*;u<7)«ifticoi^T:Kwr4o SKi-9- 

2^^f5>^(DJWW (II) I-fcUT. ttttftftaa 
x' n. y' nliH2*-ji5?a»-e*LfcJ:5I^ 

*i»miti*«a x n , y nfcnwa-eHMrr* (*i 

[0 0 3 3] d<7)B$, J&fMf&Va x ' n. y* n I*. 
f*lf*l»lllftiaxn, y n£fs]H£T*&£±, 
fllti#*axn. ynt«)Hfl)^7W50^mtg 
ftT'J** l*C£**b. JfcSlt^Sffix n <h: x * n. yn 
by' n<D±t$Vh V— KR5 0)affil3fc(+*«fitt. 
-ttl-f+lftWttftffiffix n. x' ni, yn. y' n (D 

*{4lCcfcft*<D*<3£EMifty. »®£Pp1 6 $it T» 

ffij LTl*£>7 r KUX®a 8 (DllfiLlCcfc ft £(7)CDi2SI4^ 
ir^CftOo 

[0 0 3 4] {tot, ttlKMSxn. x' n©J4< 
tt««H#««yn. y' n * L J ft 
ttftUffix n - y nra*>«*:tfx * n-y' nfffllett* ft 
WttftttBx nfc<fctf x' n^&tt*«»«ay nfccfc 

tfy' n(zfiiAx5»fp)<7)»** < ±C*o C<D£5fttfc;# 

w c i ) fc«k^*2^-f s>y<Djam (id -e^-f 

y nraa)^fW^ (7 5 jum) CD±Sfl-CF*1te^"ft <t , IS 

e*t*#aaxn, Ynconati^ft-eoiftaA^^-r 

fto *<0*fc«-9--f XI4. Hi CO (n-1 ) *B(D*S« 

[0 0 3 5] CCDJ:?!^ SfcBlliftfMI x ' n. y' n 
t«2 5>^JHfHI = fcMt*^v< 5>y»«( = 

♦*n-r*ft«lt««aXn, Y nPellCfcltft "*£ftSx" 
m" tftfto IStftftlgXn, Y n(7)«a<DSS8t 
14. t£*(DlftBltt}#aax ru Y ni:f5(S^LL^CDT% 
CCD" *£ft»®" tt«t*(D»«<H»«ax n-Y nM 

(cj3itSiS:«t isish u^;UGD3£Jt£^fto 

[0 0 3 6] ttVUftWIx' m y' nO)ia 

«<D*:«P»*2W*ai 2A<d5torc^o ftoT. fit® 
lCcfc*SJfe(*9(D*Jfelc»LTS£*a)tt«ft}#«ax 

n, Y n<Dm$bmi'^)l'<Dmn^&BUV$&tzfo. 

ae±coj63ta«t«*<Dtt««»«a«acDt,a>i:B 

t A. i: t> ft I * * CD £ » ft C b ffi °Jt£T* fe -So ft fc\ 

y' n-E-ti-^ti^ajo)* v— KR5(oaaic % mm^T 

[0 0 3 7] nielli -9-^^^ — ;u K(7>ffl«>H5fecDaBra 

(III) l^&fto ±5fcLfccfc3lc. 7K^1S8^ 
/ *J U X m E CD A * CD v — >r > X 1 4 El 6 CD t CD b m — V & 



±KDv-^>X^^4x-?H^*CD&a$t^maX n. Y 
nCDtCDt^^X-ftlfil-ftcDT^ ffifi^xn-y 

( i ) wui2^^ s >^a>wm do sais-c* 

[0 0 3 8] ca>;H£ttVI4B2 0}fflH>H£a»nn (II 

I) "CttBUftHax n<Z)W&£*SSB&**bGNDl:: 

x>r >^-r^Wi^^/^ux^En*D*ti^>^-f s >yr 

ft c <t *<*&B <t ft ft cd r% c c v \tmmm £ / <;ux $ EP 

ap-r-6iW(cttfi$t*#Biay n £g n D^e>*MS<iic5i 

#±ffTl^o HcMfttSy' nCD*®&[4. fie 

NDfC&y. SfcrntftHax' nCD®S(4»I^^/^U 

ttS3KJ#«ax' n, y' n(4#*0Lftl^Ci: l^fty. 
>S*»S(4temMS«ax n-y nM/£CfejBCft 

^ft»S" irftft (Hi On*B0)jtSafi«lc* 

[0039] *<o M /jx*fttt« M i4. 3*ft*<a^a>-e» 

pt*9CD^5t^tb^JLTii<ftft±. S*f*9^?><7)« 
3t(D*aJ»l4ft«ttlt*iax n. y n&ffif&LXl^&m 
3t14**'T'6*JlSi(Z)/^X«a2(c c J:oTiSe>*tT 

3o tot, ^^xv^^x^u-r/U^uos^gptj^ 

&«B**Lft}H*ft*(cJ:4*ft»«l**«lc«< ft 
L^ttSlc«<ftft 0 ftfc\ n it^^^r— ;uKcd»I 

;H*<DfflW (III) <D»jSi-CI4, fifcSStJnax' n, 
^<DfflfB ( I ) fccfel>*IS2^ : 7^ 5>ya>»iHl (ti) 

[0040] mzni •y-ztyj-ji- ^<Dm^^o>mn 
cDA±icov-y>xi4^*i:(^--c% j&m*ti#aa x 

ru y n^CD/^UXl:EcDA*CDv— ^>Xt^*CDfiC 
m$tl#max nffil/ICY nirl^]-ftCDT% ^^HHE^iM 
tR1"ft/cA6lCT K UXma 8 IzEpjjD^tLftil^fi^-le^ 
itLTtt«*tft*ax n-y n Pp1I^# # JX^&S 
Wlc^^-Tfto L^L, tt%l*f J#lia y * n(D®(4l4G 

y. «is$4smax' n(D«fitt*iB*ttic«i* 

tlKlgx' n. y' nl4*#a»»«(Cl4#ilPLft 

[0 0 4 1 ] t£oT. «^^S(Sl4x n-y n^clf 

■CiS-* "/J^ft^m" <tftft 0 c<7>e*s m^ J &-3z> 

KCD^^JA^CD^PsI (IV) CD$I^TM4, 
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SW^fcfrofc) fifS-tr-/KO)Sm$li#mfilx n, yn 
JS«ft^m«lx' n. y' n©±»"CI*nHWI#(::i&^ 
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DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

INDUSTRIAL FIELD OF INVENTION 

The present invention pertains to a plasma display panel provided with an 
electrode structure which improves light-emission contrast of the display screen. 
[0002] 
PRIOR ART 

FIG. 3 is a drawing showing the structure of a conventional plane discharge 
plasma display panel. In the drawing, strip-like discharge sustain electrodes Xn and Yn 
are disposed on front glass panel 1. Furthermore, the discharge sustain electrodes are 
arrayed in the order Xn, Yn, Xn+1, Yn+1 . . ., but they function the same if arrayed in the 
order Yn, Xn, Yn+1, Xn+1 ... Discharge sustain electrodes Xn and Yn both consist of 
strip-like transparent electrode 2 and bus electrode 3, which supplies electrical power to 
transparent electrode 2. Also, discharge sustain electrodes Xn and Yn are covered by 
dielectric layer 4; provided atop dielectric layer 4 is cathode film 5, which consists of an 
MgO film and functions as a discharge cathode. 
[0003] 

Provided atop cathode film 5 is partition 7, which divides discharge space 6 in a 
direction orthogonal to discharge sustain electrodes Xn and Yn. Address electrode 8 is 
provided between partitions 7 and parallel to partitions 7 in order to select an emission 
region in discharge space 6. Furthermore, discharge space 6 is filled with a gas 
combining Ne and Xe. In addition, phosphor 9R (red), 9G (green), and 9B (blue) are 
provided to repeat in that order on the wall of the discharge space side of partition 7 and 
address electrode 8. Furthermore, in the drawing rear glass panel 10 is provided on the 
upper surface of partition 7 and address electrode 8. 
[0004] 

Thus the n th scan line consists of discharge sustain electrodes Xn and Yn, and the 
place where the scan line and address electrode 8's projection intersect in discharge space 
6 forms a discharge cell which creates an electrical discharge. That is, a plasma display 
panel is constituted as discharge cells disposed in a matrix. 
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[0005] 

FIG. 4 is a drawing showing a vertical section of a conventional plasma display 
panel's scan line. However, partition 7, address electrode 8, phosphors 9R and 9G and 
9B, and rear glass panel 10 are omitted from the drawing. Also, the dimensions shown 
are an example of dimensions for a 40-inch VGA type of plasma display panel; the unit is 
Hm. As shown in FIG. 4, the n th scan line is located in the center of the pair of discharge 
sustain electrodes Xn and Yn. 
[0006] 

Next we shall explain the operation of this conventional plasma display panel. 
FIG. 5 is a schematic drawing showing one example of screen field division in order to 
obtain an image with 256 color gradations. In this case, one screen (main frame) consists 
of eight individual subfields (first SF ~ eighth SF). Each subfield consists of first 
priming period (I), second priming period (II), narrow erase period (HI), write period 
(IV), and discharge sustain period (V). 
[0007] 

Periods HV are the same in each subfield, but a ranking is applied to each 
subfield with regard to the discharge sustain period (V). The (N+l)^ subfield's discharge 
sustain period (V) is nearly 2x that of the subfield's discharge sustain period (V) (N is 
a natural number). In each subfield's write period (IV), the cell selected by applying a 
pulse-like voltage to address electrode 8 creates a sustained discharge just for the number 
of sustain pulses applied in discharge sustain period (V), so the number of sustain pulses 
is nearly proportional to the length of discharge sustain period (V). 
[0008] 

Therefore the emission brightness of the cell selected in write interval (IV) nearly 
doubles when the subfield advances by 1 . By combining select/not select in each 
subfield the light emission brightness can be controlled to 28=256 levels, thereby 
producing 256 gradations in the main frame. 
[0009] 

FIG. 6 is a drawing showing one example of a timing chart for pulses applied to 
the address electrode (W electrode) and discharge sustain electrodes Xn and Yn in each 
subfield. A priming discharge occurs between discharge sustain electrodes Xn-Yn in all 
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discharge cells in the course of first priming period (I) and second priming period (II). 
Then an erase discharge occurs between discharge sustain electrodes Xn-Yn in narrow 
erase period (HI), whereby the charge created on the surface of cathode film 5 above 
discharge sustain electrodes Xn and Yn is largely eliminated, so information recorded in 
the discharge cell selected in the previous subfield is reset. 
[0010] 

Then, during write period (IV), Yn electrodes are swung in sequence on each scan 
line, and synchronized with this, select/not select pixel signals are applied to each cell's 
W electrode, and a write discharge occurs between Xn-Yn in the selected cell. Then, 
during discharge sustain period (V), the discharge cell in which this write discharge 
occurred experiences a number of sustain discharges corresponding to the number of 
sustain pulses applied to discharge sustain electrodes Xn and Yn, and discharge cells 
which were not selected during write period (IV) do not have a sustain discharge during 
discharge sustain period (V). Any discharge cell can be optionally selected in this 
manner, so it is possible to obtain the desired pixel. 
[0011] 

In this sort of plasma display panel, discharge cells not selected in write period 
(IV) do not emit light because electrical discharge does not occur during discharge 
sustain period (V), so they display black. Also, the higher the ratio (light-emission 
contrast) between emission brightness (maximum brightness) in discharge cells selected 
in write period (IV) and black display brightness in discharge cells not selected in write 
period (IV) the sharper the image produced. Therefore, in order to increase the image 
quality of a plasma display panel it is necessary to increase the light-emission contrast 
value. 
[0012] 

PROBLEMS THE INVENTION IS TO SOLVE 

One method of increasing the light-emission contrast value is to increase the 
overall number of sustain pulses applied during write period (IV) and improve contrast 
by increasing the maximum brightness. But this increases power consumption and 
increases the amount of heat generated by the plasma display panel, so there are limits on 
the light-emission contrast value. 
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[0013] 

In the operational sequence described above, "black" display is obtained by not 
selecting discharge cells in any subfield during write period (IV). However, even 
discharge cells not selected in write period (IV) experience priming discharges in first 
priming period (I) and second priming period (II) and an erase discharge in erase period 
(III), and these cause light emission, so it is difficult to reduce the black display 
brightness level. 
[0014] 

Also, as seen in FIG. 4, the priming discharge and erase discharge in first priming 
period (I) and second priming period (II) and narrow erase period (III) create discharges 
over the entire electrode width of the discharge sustain electrodes Xn and Yn, just like the 
sustain discharge in discharge sustain period (V). The amplitude of the pulses applied 
between discharge sustain electrodes Xn-Yn in second priming period (II) and narrow 
erase period (HI) is particularly high, so the emission brightness due to a single discharge 
is generally higher than the emission brightness of the sustain discharge. 
[0015] 

Therefore in a conventional plasma display panel the practical limit for emission 
contract is about 50: 1. However, an light-emission contrast of 50:1 is inadequate for 
representing tiny brightness differentials in the low-gradation region. Thus the problem 
is that it is difficult to achieve high enough light-emission contrast in a conventional 
plasma display panel without the problems of increasing power consumption or 
increasing the amount of heat generated by the plasma display panel. 
[0016] 

Therefore, the object of the present invention is to provide a plasma display panel 
which improves light-emission contrast while suppressing increases in power 
consumption and heat generation. 
[0017] 

MEANS FOR SOLVING THE PROBLEM 

The present invention is a plasma display panel comprising a plurality of 
discharge sustain electrode pairs disposed on a front glass panel opposite a rear glass 
panel provided with address electrodes and disposed along scanning lines in the direction 
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orthogonal to the address electrodes, and is characterized in that the respective discharge 
sustain electrodes Xn and Yn of the aforesaid discharge sustain electrode pairs consist of 
discharge sustain electrodes x'n + xn and yn + y'n electrically separated in the respective 
scan line direction. 
[0018] 

The present invention is also characterized in that the aforesaid discharge sustain 
electrodes xn and yn are light-blocking electrodes, and discharge sustain electrodes x'n 
and y'n are transparent electrodes. 
[0019] 

The present invention is also characterized in that the aforesaid electrically 
separated discharge sustain electrodes are arrayed in the sequence x'n, xn, yn, y'n or y'n, 
yn, xn, x'n (n is a natural number) in the direction of progress of scan line number n. 
[0020] 

The present invention is also characterized in that in the timing which supplies a 
priming pulse and an erase pulse to the aforesaid discharge sustain electrodes xn and yn 
when driving them, a priming pulse and an erase pulse are not supplied every time to the 
aforesaid discharge sustain electrodes x'n and y'n. 
[0021] 

The present invention is also characterized in that no erase pulse whatsoever is 
supplied to the aforesaid discharge sustain electrodes x'n and y'n. 
[0022] 

The present invention is also characterized in that each time a main frame 
consisting of a plurality of subfields changes, a priming pulse is supplied to the aforesaid 
discharge sustain electrodes x'n and y'n for only one subfield. 
[0023] 

The present invention is also characterized in that the main frame is set without 
supplying any priming pulse whatsoever to discharge sustain electrodes x'n and y'n in 
part of a series of main frames consisting of a plurality of subfields. 
[0024] 

The present invention is also characterized in that, while inputting and writing 
image data to address electrodes while sequentially scanning the aforesaid scan line, 
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electrical discharge occurs only between the aforesaid sustain discharge electrodes xn-yn, 

and x'n and y'n do not participate in the discharge. 

[0025] 

The present invention is also characterized in that the plasma display panel is 
additionally provided with a dielectric layer covering the aforesaid discharge sustain 
electrode pairs Xn and Yn, and is provided with a protective film covering the dielectric 
layer, and the surface at the rear side of the aforesaid protective film consists of an inert 
film consisting of a material inert to electrical discharge and running along the boundary 
of each scanning line. 
[0026] 

The present invention is also characterized in that the aforesaid electrically 
separated discharge sustain electrodes which constitute the scan lines in the direction of 
progress of scan line number n have a portion which alternately arrays scan lines aligned 
in the sequence x'n, xn, yn, y'n with scan lines aligned in the sequence y'n, yn, xn, x'n. 
[0027] 

The present invention is also characterized in that it has a portion at the boundary 
of mutually adjacent scan lines where at least x'n and y'n share a discharge sustain 
electrode. 
[0028] 

EMBODIMENTS OF THE INVENTION 

FIG. 1 is a sectional view showing a schematic of the structure of a plasma 
display panel in accordance with inventive embodiment 1 . In the drawing, discharge 
sustain electrodes Xn and Yn forming a plurality of discharge sustain electrode pairs are 
provided on front glass panel 1. In addition, discharge sustain electrodes Xn and Yn are 
electrically separated along the scan line direction into discharge sustain electrodes xn + 
x'n and yn + yn' respectively. Furthermore, in this case the electrically separated 
discharge sustain electrodes are arrayed in the sequence x'n, xn, yn, y' in the direction of 
advance of scan line number n, but the functions explained below do not vary even if the 
array sequence is y'n, yn, xn, x'n. 
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[0029] 

Also, discharge sustain electrodes xn and yn are disposed so as to be mutually 
adjacent on either side of the n* scan line with a gap of 75 jam. Also, as seen from the n th 
scan line, discharge sustain electrodes x'n and y'n are respectively disposed to the outside 
of discharge sustain electrodes xn and yn with a gap of 50 |am. Discharge sustain 
electrodes xn and yn are light-blocking metal bus electrode 1 1, and discharge sustain 
electrodes x'n and y'n consist of transparent electrode 12 and light-blocking metal bus 
electrode 13. Seen from the n th scan line, bus electrode 13 is provided on the outer side 
of transparent electrode 12. 
[0030] 

These discharge sustain electrodes Xn and Yn are covered by dielectric layer 4; 
provided atop dielectric layer 4 is cathode film 5, which consists of MgO. Also provided 
atop cathode film 5 are partitions to divide the discharge space in the same manner as a 
conventional product, address electrodes provided between the partitions, three colors of 
phosphors (red, green, blue), and a rear glass panel, but these are omitted from the 
drawing. Furthermore, the dimensions noted in the drawing are an example of numerical 
values pertaining to a 40-inch VGA type plasma display panel, and the units for the 
aforesaid numerical values (discharge sustain electrode gaps) and other values too are all 
given in \im. 
[0031] 

FIG. 2 is a timing chart representing pulse voltage applied to each electrode as a 
time series when operating a plasma display panel in accordance with inventive 
embodiment 1. The screen field division system is the same as in a conventional plasma 
display panel (see FIG. 5). Furthermore, as shown in FIG. 2, the sequence for inputting 
pulse voltage to address electrode 8 is the same as in a conventional product (see FIG. 6), 
and the sequence for inputting pulse voltage to discharge sustain electrodes xn and yn too 
is the same as that shown for conventional discharge sustain electrodes Xn and Yn (see 
FIG. 6). On the other hand, included [in this chart] is a pulse voltage input sequence for 
discharge sustain electrodes x'n and y'n which is independent of that for discharge 
sustain electrodes xn and yn. 
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[0032] 

Next we shall explain the operation of a plasma display panel in accordance with 
inventive embodiment 1. In the first sub field's first priming period (I) and second 
priming period (II) discharge sustain electrodes x'n and y'n respectively shift to the same 
potential as discharge sustain electrodes xn and yn, as indicated by the dotted line in FIG. 
2 (shift to the potential indicated by the dotted line only in the first subfield, and shift to 
the potential indicated by the solid line in the second subfield and thereafter). 
[0033] 

When this happens, discharge sustain electrodes x'n and y'n are at the same 
potential as discharge sustain electrodes xn and yn respectively, and the gap with 
discharge sustain electrodes xn and yn is a very small 50 |im, so the potential at the 
surface of cathode film 5 above discharge sustain electrodes xn + x'n and yn + y'n is 
controlled by the potential of discharge sustain electrodes xn+x'n and yn+y'n 
respectively, and there is almost no effect from the potential of facing address electrode 
8, which divides discharge space 6. 
[0034] 

Therefore discharge sustain electrode xn and x'n have a higher potential than 
discharge sustain electrode yn and y'n, and an electrical field is created between 
discharge sustain electrodes xn-yn and between x'n-y'n going from discharge sustain 
electrodes xn and x'n toward discharge sustain electrodes yn and y'n. In this sort of 
situation, if the priming discharge in the first subfield's first priming period (I) and 
second priming period (II) starts above the gap (75 pirn) between discharge sustain 
electrodes xn-yn where a strong electrical field is concentrated, the discharge occurs 
across the entire electrode width of discharge sustain electrodes Xn and Yn. The size of 
this discharge is schematically shown at the position of the (n-l) th scan line in FIG. 1. 
[0035] 

Thus discharge sustain electrodes x'n and y'n also participate in the priming 
discharge in the second priming period, and a "large discharge" occurs between discharge 
sustain electrodes Xn and Yn. The electrode surface area of discharge sustain electrodes 
Xn and Yn is nearly the same as that of conventional discharge sustain electrodes Xn and 



8 



JP 10-333636 

Yn, so this "large discharge" has a strength level nearly identical to that of the discharge 

between conventional discharge sustain electrodes Xn-Yn. 

[0036] 

Also, most of the electrode width of discharge sustain electrodes x'n and y'n is 
taken up by transparent electrode 12. Therefore, the aperture width for discharge- 
stimulated light emission by phosphor 9 is maintained at the same level as conventional 
discharge sustain electrodes Xn and Yn, so it is possible to obtain visually perceived 
emission strength that is nearly the same as that in a conventional discharge sustain 
electrode structure. Furthermore, at the end of the first subfield's second priming period, 
negative charges and positive charges are respectively accumulated at the surface of 
cathode film 5 above discharge sustain electrodes xn and x'n and discharge sustain 
electrodes yn and y'n respectively. 
[0037] 

Next, we shift to the first subfield's narrow erase period (III). As described 
above, the sequence for inputting pulse voltage to address electrode (8) is the same as in 
FIG. 6, and the sequence for inputting pulse voltage to discharge sustain electrodes xn 
and yn is the same as for conventional discharge sustain electrodes Xn and Yn 
respectively, so an erase discharge occurs between discharge sustain electrodes xn-yn, 
erasing most of the charge accumulated at the surface of cathode film 5 above discharge 
sustain electrodes xn and yn in the course of first priming period (I) and second priming 
period (II). 
[0038] 

This erase discharge happens in FIG. 2's narrow erase period (III) when the 
narrow erase pulse is applied to swing discharge sustain electrode xn's potential from 
maximum potential to GND, but yn needs to be at intermediate potential for this, so 
before applying the narrow erase pulse the discharge sustain electrode yn is raised from 
GND to intermediate potential. Meanwhile, the potential of discharge sustain electrode 
y'n is GND when the narrow erase pulse is applied to discharge sustain electrode xn, and 
the potential of discharge sustain electrode x'n is intermediate without applying the 
narrow erase pulse. Therefore discharge sustain electrodes x'n and y'n do not participate 
in the erase discharge, and the erase discharge is a "small discharge" which occurs only 
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between discharge sustain electrodes xn-yn (shown as the position of the n scan line in 

FIG. 1). 

[0039] 

This "small discharge" is weak, so light emission by phosphor 9 is proportionally 
weak, so most of the light emitted by phosphor 9 is blocked by light-blocking metal bus 
electrode 2 [sic], which forms discharge sustain electrodes xn and yn. Therefore the 
erase-discharge-stimulated emission intensity visually perceptible from the display side 
of the plasma display panel is very low, and the opportunity for an erase discharge to 
impair light-emission contrast is greatly reduced. Furthermore, at the end of the first 
subfield's narrow erase period (III), negative charges and positive charges remain as-is at 
the surface of cathode film 5 above discharge sustain electrodes x'n and y'n as 
accumulated on cathode film 5 during first priming period (I) and second priming period 
(II). 
[0040] 

Next we shift to the first subfield's write period (IV). The sequence for inputting 
pulse voltage to address electrode 8 at this time is the same as in a conventional structure, 
and the sequence for inputting pulse voltage to discharge sustain electrodes xn and yn is 
the same as for conventional discharge sustain electrodes Xn and Yn respectively, so a 
write discharge is selectively created between discharge sustain electrodes xn-yn 
corresponding to the pixel signal applied to address electrode 8 in order to select an 
emission region. However, the potential of discharge sustain electrode y'n is held at 
GTSTD and the surface of cathode film 5 has a positive charge, while the potential of 
discharge sustain electrode x'n is held at intermediate potential and the surface of cathode 
film 5 has a negative charge, so discharge sustain electrodes x'n and y'n do not 
participate in the write discharge. 
[0041] 

Therefore the write discharge is a "small discharge" which occurs only between 
xn-yn. As a result, at the end of the first subfield's write period (IV), a negative charge 
and a positive charge respectively have accumulated above discharge sustain electrodes 
xn and yn of the discharge cell which experienced a write discharge (that is, which was 
selected using an address electrode) corresponding to a pixel signal, and the same sort of 
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charges have not accumulated above discharge sustain electrodes xn and yn of discharge 
cells which did not experience a write discharge (that is, which were not selected using an 
address electrode). Meanwhile, positive and negative charges which accumulated on the 
surface of cathode film 5 during the first priming period (I) and second priming period 
(II) remain almost as-is above discharge sustain electrodes x'n and y'n in all discharge 
cells, regardless of the pixel signal. 
[0042] 

Next we shift to the first subfield's discharge sustain period (V). At the beginning 
of discharge sustain period (V) the potential of all discharge sustain electrodes xn, yn, 
x'n, y'n is GND. A negative charge has accumulated above discharge sustain electrodes 
xn and x'n in discharge cells which experienced a write discharge in write period (IV), 
and a positive charge has accumulated above discharge sustain electrodes yn and y'n. 
First, when the potential of discharge sustain electrodes yn and y'n is raised from this 
state to intermediate potential, an electrical field is applied due to the accumulated 
charge, and a strong electrical field is created at the discharge space located above the 
gap between discharge sustain electrodes xn-yn, so a first large discharge occurs between 
discharge sustain electrodes Xn and Yn. 
[0043] 

This is the same principle as the discharge created in the above-described first 
subfield's first priming period (I) and second priming period (II), so the size of the 
discharge is the entire electrode width (that is, all of Xn-Yn) of discharge sustain 
electrodes xn and x'n and discharge sustain electrodes yn and y'n. This first sustain 
discharge ends when a constant positive charge accumulates above discharge sustain 
electrode Xn and a negative charge accumulates above discharge sustain electrode Yn. 
Thus a constant positive charge and negative charge accumulate above discharge sustain 
electrodes xn + x'n and yn + y'n. 
[0044] 

Next, after the potential of discharge sustain electrode Yn returns to GND, if the 
potential of discharge sustain electrode Xn swings to intermediate potential, the charge 
created at cathode film 5 is related to the sustain electrode potential and its polarity 
becomes completely reversed from the initial sustain discharge. That is, there is a positive 
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charge above discharge sustain electrodes xn and x'n, but a negative charge accumulates 
above discharge sustain electrodes yn and y'n. If the potential of both discharge sustain 
electrodes xn and x'n is raised to intermediate potential while the potential of discharge 
sustain electrodes yn and y'n is held at GND, an electrical field is applied by the 
accumulated charge, and a strong electrical field is created at the discharge space located 
above the gap between discharge sustain electrodes xn-yn, so a second large discharge 
occurs following the first between discharge sustain electrodes Xn and Yn. 
[0045] 

This second sustain discharge ends when a constant negative charge accumulates 
above discharge sustain electrode Xn and a positive charge accumulates above discharge 
sustain electrode Yn. Subsequently this is repeated, and alternating the pulses applied to 
discharge sustain electrodes Xn and Yn creates a "large sustain discharge." 
[0046] 

Meanwhile, the same sort of charge does not accumulate above the discharge 
sustain electrodes xn and yn in discharge cells which did not experience a write discharge 
in write period (IV), so there isn't enough electrical field strength to create a discharge in 
the discharge space above discharge sustain electrodes xn-yn, even if discharge sustain 
electrodes yn and y'n are raised together from that state to intermediate potential. 
Therefore a sustain discharge is not created in these discharge cells, and discharge does 
not occur, even if pulses are subsequently applied to discharge sustain electrodes Xn and 
Yn. 
[0047] 

As a result of this principle, it is possible to obtain the desired luminescent image 
through a large sustain discharge in the first subfield's discharge sustain period (V). 
Then, at the end of the first subfield's discharge sustain period (V), a negative charge and 
a positive charge respectively have accumulated above discharge sustain electrodes xn 
and yn of the discharge cells which experienced sustain discharge, while the same sort of 
charges have not accumulated above discharge sustain electrodes xn and yn of discharge 
cells which did not experience sustain discharge. Meanwhile, negative charges and 
positive charges remain at the surface of cathode film 5 above discharge sustain 
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electrodes x'n and y'n in all discharge cells, regardless of whether or not a sustain 

discharge occurred. The first sub field ends in this state. 

[0048] 

Next we progress to the second subfield and thereafter, repeating the same sort of 
operating sequence. In the second subfield's first priming period (I) a small discharge 
occurs only between discharge sustain electrodes xn-yn in discharge cells which 
experienced neither write discharge or sustain discharge in the first subfield. That is, 
discharge sustain electrodes x'n and y'n did not participate in the priming discharge in 
first priming period (I); this is the same discharge principle explained in the first 
subfield's write period (IV). 
[0049] 

Also, by continuing the first subfield's operating sequence as-is in the second 
subfield and thereafter, it is possible to greatly reduce the strength of light emitted by the 
erase discharge and achieve a constant improvement effect with regard to light-emission 
contrast. 
[0050] 

EMBODIMENT 2 

Inventive embodiment 2 pertains to a plasma display panel which operates to 
reduce emission intensity in the second priming period (II) in the second subfield and 
thereafter. 
[0051] 

In the first embodiment's first subfield, reduction of emission intensity in second 
priming period (II) was not achieved, and this situation was exactly the same in the 
second subfield and thereafter. Therefore, in second priming period (II) from the second 
subfield onward, discharge sustain electrode x'n's potential is held at intermediate 
potential and does not swing to maximum potential, as indicated by the solid line in FIG. 
2, and discharge sustain electrode y'n's potential is swung from GND to intermediate 
potential. 
[0052] 

Doing so means that even if a priming discharge occurs between discharge sustain 
electrodes xn-yn in second priming period (II), that discharge is prevented from 
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spreading between discharge sustain electrodes x'n-yn or between discharge sustain 
electrodes xn-y'n. Therefore, discharge sustain electrodes x'n and y'n do not participate 
in second priming period (II) in the second subfield and thereafter, and discharge occurs 
only between discharge sustain electrodes xn-yn, so unlike subfield 1, a "small 
discharge" results. 
[0053] 

Therefore, from the second subfield onward, the brightness visible due to priming 
discharge in second priming period (II) is greatly reduced for a person observing the 
plasma display panel, and the effect of that discharge on light-emission contrast is 
suppressed. As a result, in first priming period (I) ~ write period (IV) in the second 
subfield and thereafter, discharge sustain electrodes x'n and y'n do not contribute at all to 
discharge, so at the start of discharge sustain period ( ) [sic] the negative charge and 
positive charge which accumulated above discharge sustain electrodes x'n and y'n at the 
end of the previous subfield's discharge sustain period (V) remain essentially as-is. 
[0054] 

Therefore, based on the same principle as explained in the first subfield' s write 
period (IV), a "large sustain discharge" can be obtained for the desired image in 
discharge sustain period (V) in the second subfield and thereafter. 
[0055] 

EMBODIMENT 3 

Embodiment 3 pertains to the operation when inputting the next screen (main 
frame) at the end of all subfields (SF1-SF8) in the first screen (main frame) of a plasma 
display panel. 
[0056] 

When going to the next screen (main frame)' s first subfield, the input indicated by 
the dotted line in FIG. 2 is applied to x'n and y'n again in second priming period (II). 
However, this is a major problem for light-emission contrast if it happens even once, and 
it is not desirable to cause a large priming discharge in second priming period (II) each 
time the screen changes. So the occurrence of this large priming discharge is culled. 
That is, instead of creating a discharge each time the screen changes, it happens only 
once for a plurality of screens. As a result, light-emission contrast is improved. 

14 
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[0057] 

EMBODIMENT 4 

Embodiment 4 pertains to the operation of a plasma display panel when discharge 
cells do not experience discharge at all in the course of changes in the screen (main 
frame). It pertains to preventing the spontaneous decrease in negative charge and 
positive charge at the surface of cathode film 5 above discharge sustain electrodes x'n 
and y'n when discharge takes place. 
[0058] 

When discharge sustain electrodes x'n and y'n are not involved in second priming 
period (II) in the course of many changes of the screen, if their discharge sustain period 
(V)'s sustain discharge does not take place at all because of the screen's software 
information, the negative charge and positive charge over x'n and y'n spontaneously 
decrease over a relatively long period, and this phenomenon cannot be ignored. 
[0059] 

When these charges fall below a fixed quantity, if that discharge cell is selected in 
the next write period (IV), a situation occurs in which discharge sustain electrodes x'n 
and y'n cannot participate in the next discharge sustain period (V). Also, if large priming 
discharges are culled in second priming period (II), the frequency of the priming 
discharge becomes less than the main frame frequency, so flicker and noise become 
apparent in low-gradation display. 
[0060] 

Therefore, in order to emphasize display stability, a large priming discharge 
should be input only once in second priming period (II) for each screen. The question of 
whether to emphasize light-emission contrast or display stability should be decided 
according to the application for which the plasma display panel will be used. 
[0061] 

EMBODIMENT 5 

FIG. 7 is a sectional view showing the schematic structure of a plasma display 
panel in accordance with inventive embodiment 5. As shown in FIG. 7, discharge inert 
film 14 is formed at the back (up in the drawing) of cathode film 5, which is a protective 
film uniformly formed so as to cover dielectric layer 4. Discharge inert film 14 is formed 
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along the boundary of each mutually adjacent scan line so that cathode film 5 does not 
make direct contact with the discharge. Discharge inert film 14 is a film whose main 
component is a material inert to discharge, such as AI2O3 or TiCh, etc., and usually is 
transparent. Therefore, at the boundary of each scan line, dielectric layer 4 is protected 
from the gas discharge space by a double film consisting of discharge inert film 14 and 
cathode film 5. Also, this is not limited to the structure shown in FIG. 7. Before forming 
cathode film 5, it is possible to uniformly form discharge inert film 14 directly atop 
dielectric layer 4, and then pattern and form cathode film 5 atop discharge inert film 14 
so as to avoid the boundary of each scan line. When a plasma display panel has this sort 
of inert film, a double protective film is positioned at the center of each scan line, and 
discharge inert film 14 is a single layer at the boundary of each scan line and takes the 
role of protective film. 
[0062] 

The present invention's plasma display panel has a structure in which discharge 
sustain electrodes Xn or Yn, which are usually single, are split in two, so the pattern 
density of the discharge sustain electrodes (or scan lines) is twice that of a conventional 
product. When scan lines become high density in this manner, the possibility arises of it 
being difficult to widen the distance between discharge sustain electrodes x'n+1 and y'n, 
which are located at the boundary of a scan line, enough so that discharge interference 
does not occur at the edge of mutually adjacent scan lines. But discharge inert film 14 
realizes the function of suppressing discharge interference between adjacent scan lines, as 
is explained in detail in previous applications by the applicants (Patent Application Hei 7- 
256262, Laid-open Patent Application Hei 9-102280), so this is an effective structure for 
dealing with higher scan line density. 
[0063] 

EMBODIMENT 6 

FIG. 8 is a sectional view schematically showing the structure of a plasma display 
panel in accordance with inventive embodiment 6. As shown in FIG. 1 and FIG. 7, in 
any scan line the electrically separated discharge sustain electrodes which constitute the 
scan line are arrayed in the sequence x'n, xn, yn, y'n or y'n, yn, xn, x'n in the direction of 
progress of scan line number n. Normally it is necessary to provide a terminal on front 
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glass panel substrate 1 for connecting these discharge sustain electrodes to external 
electrodes, but in this case, in order to avoid applying high-frequency electrical potential 
between mutually adjacent terminals, the {x'n} and {xn} electrode group is led out in the 
same direction, and the {yn} and {y'n} electrode group is led out in a different direction 
than {x'n} and {xn}. However, in the discharge sustain electrode array sequence in FIG. 
1 and FIG. 7 the terminal unit pattern density is twice that of a normal structure, so 
mounting becomes a problem in the high density terminal unit when scan lines are high 
density. 
[0064] 

However, as shown in FIG. 8, in a plasma display panel in accordance with 
inventive embodiment 6 the scan line groups are formed so that scan lines which arrange 
the electrically separated discharge sustain electrodes in the sequence x'n, xn, yn, y'n in 
the direction of progress of scan line number n alternate with discharge sustain electrodes 
arranged in the sequence y'n+l, yn+1, xn+1, x'n+1. Through this arrangement the 
terminal lead-out arrangement of discharge sustain electrodes {x'n} and {xn} becomes 
...xn-1, x'n-1, x'n, xn, xn+1, x'n+1... and adjacent discharge sustain electrode x' pairs 
and x pairs can be integrated at the terminal unit, and as a result the mounting density is 
the same as in a conventional structure (that is, about half for the cases shown in FIG. 1 
and FIG. 7). Also, the terminal lead-out arrangement of discharge sustain electrodes 
{yn} and {y'n}becomes ...y'n-1, yn-1, yn, y'n, y'n+1, yn+1... and mounting density 
equal to 1.5 times that of the conventional structure (that is, about V* in the cases shown 
in FIG. 1 and FIG. 7) can be achieved by integrating adjacent discharge sustain electrode 
y' pairs at the terminal unit. By doing this, a plasma display panel in accordance with 
inventive embodiment 6 suppresses terminal unit mounting density, even when pattern 
density increases, so it provides a plasma display panel which is easy to manufacture and 
which has high performance. 
[0065] 

EMBODIMENT 7 

FIG. 9 is a sectional view schematically showing the structure of a plasma display 
panel in accordance with inventive embodiment 7. As shown in FIG. 9, x' and y', which 
are shared bus electrodes 15, are respectively disposed between mutually adjacent 
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discharge sustain electrodes xn and x(n-l) and between yn and y(n-l) [sic]. These bus 
electrodes 15 (x\ y') are formed atop transparent electrode 16 at the boundary of 
mutually adjacent scan lines. In contrast to FIG. 8's structure, where x'n and x'(n-l) or 
y'n and y'(n-l) [sic] were adjacent at the boundary of adjacent scan lines, in this sort of 
structure the x* electrode or the y' electrode share a common pattern at the boundary of 
mutually adjacent scan lines. However, this alone does not avoid discharge interference 
at the boundary of mutually adjacent scan lines, as was explained in detail in a previous 
application by the applicants (Patent Application Hei 9-60930), so in the same manner as 
in Embodiment 5 (see FIG. 7) discharge inert film 14, which consists of a film of 
discharge inert material, is formed at the rear surface of protective film 5 at the boundary 
of mutually adjacent scan lines. 
[0066] 

By using this sort of structure it is possible to increase the bus electrode 15 pattern 
density 1.5x relative to the conventional structure ratio, compared to the 2x increase of 
Embodiments 1-6. Therefore it provides a useful structure for high density scan lines. 
Also, there is a problem in that the area occupied by the bus electrode, which blocks light 
emitted by phosphor 8 [sic], is linked to scan line density, and when this percentage 
increases, display emission efficiency decreases, but Embodiment 7 greatly improves this 
too. That is, the x' and y 9 bus electrodes 15, which are shared between adjacent scan 
lines, are situated at the boundary of mutually adjacent scan lines, where the light 
emission intensity of phosphor 8 [sic] is weak, so phosphor 8 5 s [sic] light emission can be 
more effectively displayed. Also, the light-blocking properties of one thick shared bus 
electrode 15 (x\ y') located at this boundary provide a structure which physically divides 
the light-emitting cells, so isolation of pixels in the display increases and image quality is 
improved. In addition, there is no gap between discharge sustain electrodes at the 
boundary of mutually adjacent scan lines, so the width of shared bus electrode 15 can be 
2x or more of the width of bus electrode 13 shown in Embodiments 1-6, thereby 
increasing the allowed current flowing in discharge sustain electrodes x' and y\ which 
can handle a relatively larger current, compared to discharge sustain electrodes x and y, 
so it provides an advantageous structure. 
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[0067] 

EFFECT OF THE INVENTION 

The inventive plasma display panel comprises a plurality of discharge sustain 
electrode pairs disposed on a front glass panel opposite a rear glass panel provided with 
address electrodes and disposed along scanning lines in the direction orthogonal to the 
address electrodes, and is characterized in that the respective discharge sustain electrodes 
Xn and Yn of the discharge sustain electrode pairs consist of discharge sustain electrodes 
x'n + xn and yn + y'n electrically separated in the respective scan line direction. 
Therefore a small discharge occurs only between discharge sustain electrodes xn-yn, so 
power consumption is reduced and black display brightness is lowered, so light-emission 
contrast can be improved. 
[0068] 

Also, the present invention is characterized in that the aforesaid discharge sustain 
electrodes xn and yn are light -blocking electrodes, and discharge sustain electrodes x'n 
and y'n are transparent electrodes, when discharge occurs only at discharge sustain 
electrodes xn and yn, phosphor light emission due to this discharge is blocked by the 
light-blocking electrodes, and when discharge occurs between all electrodes — discharge 
sustain electrodes xn, x'n, yn, y'n — the same level of display brightness is ensured as in a 
conventional structure. 
[0069] 

Also, the present invention is characterized in that the aforesaid electrically 
separated discharge sustain electrodes are arrayed in the sequence x'n, xn, yn, y'n or y'n, 
yn, xn, x'n (n is a natural number) in the direction of progress of scan line number n, so a 
small discharge can occur at discharge sustain electrodes xn and yn only, and a large 
discharge can occur between all electrodes: discharge sustain electrode xn, n'n, yn, y'n. 
[0070] 

Also, the present invention is characterized in that in the timing which supplies a 

* 

priming pulse and an erase pulse to the aforesaid discharge sustain electrodes xn and yn 
when driving them, a priming pulse and an erase pulse are not supplied every time to 
discharge sustain electrodes x'n and y'n, so the priming discharge and erase discharge are 
small discharges, and light-emission contrast is improved. 
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[0071] 

Also, the present invention is characterized in that no erase pulse whatsoever is 
supplied to the aforesaid discharge sustain electrodes x'n and y'n, so all erase discharges 
are small discharges, and light-emission contrast is improved. 
[0072] 

Also, the present invention is characterized in that each time a main frame 
consisting of a plurality of subfields changes, a priming pulse is supplied to the aforesaid 
discharge sustain electrodes x'n and y'n for only one subfield, so light-emission contrast 
is improved without impairing display stability. 
[0073] 

Also, the present invention is characterized in that the main frame is set without 
supplying any priming pulse whatsoever to discharge sustain electrodes x'n and y'n in 
part of a series of main frames consisting of a plurality of subfields, so light-emission 
contrast is improved. 
[0074] 

Also, the present invention is characterized in that, while inputting and writing 
image data to address electrodes while sequentially scanning the aforesaid scan line, 
electrical discharge occurs only between the aforesaid sustain discharge electrodes xn-yn, 
and x'n and y'n do not participate in the discharge, so power consumption is reduced. 
[0075] 

Also, the present invention is characterized in that the plasma display panel is 
additionally provided with a dielectric layer covering the aforesaid discharge sustain 
electrode pairs Xn and Yn, and is provided with a protective film covering the dielectric 
layer, and the surface at the rear side of the aforesaid protective film consists of an inert 
film consisting of a material inert to electrical discharge and running along the boundary 
of each scanning line, thereby suppressing discharge interference between mutually 
adjacent discharge spaces, thereby alleviating the mounting density of the discharge 
sustain electrode terminal unit in the present invention. 
[0076] 

Also, the present invention is characterized in that the aforesaid electrically 
separated discharge sustain electrodes which constitute the scan lines in the direction of 
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progress of scan line number n have a portion which alternately arrays scan lines aligned 
in the sequence x'n, xn, yn, y'n with scan lines aligned in the sequence y'n, yn, xn, x'n, 
thereby suppressing discharge interference between adjacent scan lines and providing a 
useful structure for handling high density scan lines. 
[0077] 

Furthermore, the present invention is characterized in that it has a portion at the 
boundary of mutually adjacent scan lines where at least x'n and y'n share a discharge 
sustain electrode, thereby alleviating pattern density in the bus electrodes in the present 
invention, and improving emission efficiency, and making pixels more distinct, and 
increasing the amount of current allowed to flow in x' and y\ 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 : A sectional view showing a schematic of the structure of a plasma display 
panel in accordance with inventive embodiment 1. 

FIG. 2: A timing chart representing pulse voltage applied to each electrode as a 
time series when operating a plasma display panel in accordance with inventive 
embodiment 1. 

FIG. 3: A drawing showing the structure of a conventional plane discharge 
plasma display panel. 

FIG. 4: A drawing showing a vertical section of scanning lines in a conventional 
plasma display panel. 

FIG. 5: A schematic view showing one example of screen field division in order 
to achieve a color image with 256 gradations. 

FIG. 6: A drawing showing one example of a timing chart for pulses applied to 
the address electrode (W) and discharge sustain electrodes Xn and Yn in each subfield. 

FIG. 7: A sectional view schematically showing the structure of a plasma display 
panel in accordance with inventive embodiment 5. 

FIG. 8: A sectional view schematically showing the structure of a plasma display 
panel in accordance with inventive embodiment 6. 

FIG. 9: A sectional view schematically showing the structure of a plasma display 
panel in accordance with inventive embodiment 7. 
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KEY TO CODES 

I Front glass panel 

5 Cathode film (protective film) 
8 Address electrode 
10 Rear glass panel 

I I Bus electrode (xn, yn) 

12 Transparent electrode (x'n, y'n) 

13 Bus electrode (x'n, y'n) 

Xn, xn, x'n, Yn, yn, y'n: discharge sustain electrodes 

14 Discharge inert film 

15 Shared bus electrode (x', y') 

16 Shared transparent electrode 
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CLAIMS 

Claim 1 : A plasma display panel comprising a plurality of discharge sustain 
electrode pairs disposed on a front glass panel opposite a rear glass panel provided with 
address electrodes and disposed along scanning lines in the direction orthogonal to the 
address electrodes, 

wherein the respective discharge sustain electrodes Xn and Yn of said discharge 
sustain electrode pairs consist of discharge sustain electrodes x'n + xn and yn + y'n 
electrically separated in the respective scan line direction. 

Claim 2: The plasma display panel set forth in claim 1, wherein said discharge 
sustain electrodes xn and yn are light-blocking electrodes, and discharge sustain 
electrodes x'n and y'n are transparent electrodes. 

Claim 3: The plasma display panel set forth in claim 1 or claim 2, wherein said 
electrically separated discharge sustain electrodes are arrayed in the sequence x'n, xn, yn, 
y'n or y'n, yn, xn, x'n (n is a natural number) in the direction of progress of scan line 
number n. 

Claim 4: The plasma display panel set forth in any of claims 1-3, wherein in the 
timing which supplies a priming pulse and an erase pulse to said discharge sustain 
electrodes xn and yn when driving them, a priming pulse and an erase pulse are not 
supplied every time to said discharge sustain electrodes x'n and y'n. 

Claim 5: The plasma display panel set forth in claim 4, wherein no erase pulse 
whatsoever is supplied to said discharge sustain electrodes x'n and y'n. 

Claim 6: The plasma display panel set forth in claim 4 or claim 5, wherein each 
time a main frame consisting of a plurality of subfields changes, a priming pulse is 
supplied to said discharge sustain electrodes x'n and y'n for only one subfield. 

Claim 7: The plasma display panel set forth in claim 4 or claim 5, wherein the 
main frame is set without supplying any priming pulse whatsoever to discharge sustain 
electrodes x'n and y'n in part of a series of main frames consisting of a plurality of 
subfields. 

Claim 8: The plasma display panel set forth in any of claims 4-7, wherein, while 
inputting and writing image data to address electrodes while sequentially scanning said 
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scan line, electrical discharge occurs only between said sustain discharge electrodes xn- 
yn, and x'n and y'n do not participate in the discharge. 

Claim 9: The plasma display panel set forth in any of claims 1~8, wherein the 
plasma display panel is additionally provided with a dielectric layer covering said 
discharge sustain electrode pairs Xn and Yn, and is provided with a protective film 
covering the dielectric layer, and the surface at the rear side of said protective film 
consists of an inert film consisting of a material inert to electrical discharge and running 
along the boundary of each scanning line. 

Claim 10: The plasma display panel set forth in any of claims 4-9, wherein said 
electrically separated discharge sustain electrodes which constitute the scan lines in the 
direction of progress of scan line number n have a portion which alternately arrays scan 
lines aligned in the sequence x'n, xn, yn, y'n with scan lines aligned in the sequence y'n, 
yn, xn, x'n. 

Claim 11: The plasma display panel set forth in claim 10, wherein it has a portion 
at the boundary of mutually adjacent scan lines where at least x'n and y'n share a 
discharge sustain electrode. 
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